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© Sheet feeding apparatus. 



© A sheet feeding apparatus comprising, a feeding 
means (108) for pinching a sheet and for selectively 
performing an operation for temporarily stopping a 
sheet (P) supplied from an upstream side by abut- 
ting a leading end of the sheet against a nip of the 
feeding means (108) and then feeding the sheet (P) 
toward a downstream side and an operation for 
feeding a sheet supplied from the downstream side 
toward the upstream side; a guide means (106,107) 
shiftable between a first position near the nip to 



direct the sheet supplied from the upstream side to 
the nip of said feeding means, and a second position 
far away from the nip than the first position; and a 
biasing means for biasing the guide means (106,107) 
to the first position when the feeding means (108) 
feeds the sheet supplied from the upstream side 
toward the downstream side and for biasing the 
guide means to the second position when the feed- 
ing means feeds the sheet supplied from the down- 
stream side toward the upstream side. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a sheet feed- 
ing apparatus incorporated into an image forming 
system such as a printer, copying machine and the 
like. 

Related Background Art 

In an image forming system such as a printer, 
copying machine and the like utilizing an ejection 
tray as a manual sheet supply means, a pair of 
feed rollers selectively performing operations for 
feeding a sheet supplied from an upstream side 
toward a downstream side and for feeding a sheet 
supplied from the downstream side toward the up- 
stream side are provided as a sheet feeding 
means. The sheet feeding means normally has 
guides for directing a leading end of the sheet 
supplied from the upstream side to a nip between 
the paired feed rollers. 

Figs. 13 to 15 shows a printer wherein the 
ejection tray is used as the manual sheet supply 
means. Now, Fig. 13 shows a condition that a sheet 
Si in a sheet supply cassette 1 is supplied 
(condition that the sheet Si is supplied from the 
upstream side), Fig. 14 shows a condition that a 
sheet S2 is manually supplied from an ejection tray 
2 (condition that the sheet S2 is supplied from the 
downstream side), and Fig. 15 shows a condition 
that the sheet S 2 manually supplied from the ejec- 
tion tray 2 is temporarily stopped on the sheet 
supply cassette 1 . 

Within a printer frame 3, substantially at a 
central portion thereof, there is disposed a print 
head 7 for printing an image on the sheet Si or S2 
by discharging liquid droplets while shifting along 
guide rails 5, 6. At an upstream side of the print 
head, there are disposed a pair of feed rollers 9. a 
convey guide 10, and a sheet supply roller 11 in 
order. On the other hand, at a downstream side of 
the print head 7, there are disposed a pair of 
ejector roller 12. 

Further, the sheet supply cassette 1 in which 
the sheets Si are stacked is attached to one side 
(right side in Fig. 13) of the printer frame 3 (which 
cassette can be withdrawn in a direction shown by 
the arrow A in Fig. 13) and the ejection tray 2 is 
attached to the other side (left side in Fig. 13) of 
the printer frame. 

The pair of feed rollers 9 selectively performs 
an operation for feeding the sheet Si supplied from 
the upstream sheet supply cassette 1 toward the 
downstream side and an operation for feeding the 
sheet S2 manually supplied from the downstream 
ejection tray 2 toward the upstream side. When the 



sheet Si supplied from the sheet supply cassette 1 
is fed, an upper roller 9a of the paired feed rollers 
9 is rotated in a clockwise direction, whereas, a 
lower roller 9b is rotated in an anti-clockwise direc- 

5 tion. On the other hand, when the sheet S2 man- 
ually supplied from the ejection tray is fed, the 
upper roller 9a of the paired feed rollers 9 is 
rotated in the anti-clockwise direction, whereas, the 
lower roller 9b is rotated in the clockwise direction. 

10 The convey guide 10 comprises an upper 

guide 10a and a lower guide 10b which are se- 
cured to the printer frame 3 and which serve to 
direct a leading end of the sheet Si supplied from 
the sheet supply cassette 1 to a nip between the 

75 paired feed rollers 9 (Fig. 13). 

A lever 16 (Fig. 14) for detecting the 
presence/absence of the sheet Si . S2 is attached 
to a smaller diameter portion 15 of the ejector 
rollers 12 in a sheet passing area. The lever 16 can 

20 be rocked around a support shaft 17 in an up-and- 
down direction and is normally biased by a coil 
spring 19 so that a trailing end of the lever is 
pulled downwardly and an arcuate leading end 
portion 16a is positioned slightly higher than a nip 

25 between the paired ejector rollers 12. Accordingly, 
when the leading end of the sheet Si supplied 
from the sheet supply cassette 1 or the sheet S 2 
manually supplied from the ejection tray 2 is 
pinched by the nip between the paired ejector 

30 rollers 12, the arcuate end portion 16a of the lever 
16 is lowered around the support shaft 17 in op- 
position to the coil spring 19. Consequently, a 
phot-sensor (not shown) is blocked, thus emitting a 
sheet presence signal. 

35 A manual sheet supply guide 20 is attached to 

the ejection tray 2. The guide plate 20 is pivotally 
mounted on the ejection tray 2 via a support shaft 
21. A free end 20a of the guide plate 20 is con- 
nected to a plunger 22 (Fig. 14) out of the sheet 

40 passing area. When the plunger 22 is turned ON 
(energized), as shown in Fig. 14, the free end 20a 
of the guide plate 20 is shifted upwardly to a 
position confronting to the nip between the paired 
ejector rollers 12; whereas, when the plunger 22 is 

45 turned OFF, the free end 20a of the guide plate 20 
is lowered by its own weight to a position in par- 
allel with the ejection tray 2, as shown in Fig. 13. 

The printer is provided with a cassette supply 
mode switch and a manual supply mode switch 

50 (both not shown). When the cassette supply mode 
is selected, the pair of feed rollers 9 take the 
atitude or posture that they can perform the opera- 
tion for feeding the sheet Si supplied from the 
sheet supply cassette 1 toward the downstream 

55 side, and the pair of ejector rollers 12 take the 
atitude that they can eject the sheet. In this case, 
the guide plate 20 on the ejection tray 2 is returned 
to the condition shown in Fig. 13. On the other 
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hand, when the manual supply mode is selected, 
the guide plate 20 on the ejection tray 2 is shifted 
to the condition shown in Fig. 14. 

Next, the operations of the printer in the cas- 
sette supply mode and in the manual supply mode 
will be explained. 

Fig. 13 shows a condition that the cassette 
supply mode is selected. When the cassette sup- 
ply mode switch is turned ON, the sheet supply 
roller 11 is rotated in a clockwise direction to 
supply the sheet Si from the sheet supply cassette 
1. The sheet St is guided by the upper and lower 
guides 10a, 10b of the convey guide 10 so that the 
leading end of the sheet is directed to the nip 13 
between the feed rollers 9. After the leading end of 
the sheet Si is abutted against the nip 13, the 
sheet is further conveyed by the sheet supply roller 
11 to form a loop in a space within the convey 
guide 10. Then, the sheet Si is fed toward the 
downstream side by the pair of feed rollers 9. and 
an image is printed on the sheet by means of the 
print head 7 in a print area 23. Thereafter, the 
sheet St is ejected, by the paired ejector rollers 
12, onto the ejection tray 2 through an ejection 
opening 25. 

Fig. 14 shows a condition when the manual 
supply mode is selected. When the sheet S2 is 
manually inserted into the printer frame 3 along the 
lifted guide plate 20, a leading end of the sheet S 2 
is abutted against the nip between the ejector 
rollers 12. Consequently, the arcuate end portion 
16a of the lever 16 is pivoted downwardly, whereby 
the photo-sensor (not shown) emits the sheet pres- 
ence signal. By this sheet presence signal, the 
paired ejector rollers 12 and the paired feed rollers 
9 are rotated reversely to feed the sheet S2 man- 
ually supplied from the downstream ejection tray 2 
toward the upstream side. Accordingly, the sheet 
S2 manually inserted from the guide plate 20 is fed 
toward the upstream side by means of the pair of 
ejector rollers 12 and then is further fed toward the 
upstream side by means of the pair of feed rollers 
9. When the sheet S2 passes through the feed 
roller pair 9, it is introduced between the sheet 
supply roller 1 1 and an uppermost sheet in the 
cassette 1 while being guided by the upper and 
lower guides 10a. 10b of the convey guide 10. as 
shown in Fig. 9. 

When the sheet S2 manually supplied from the 
guide plate 20 of the ejection tray 2 is fed to a 
position shown in Fig. 15, the sheet is temporarily 
stopped at that condition. In this condition, the 
trailing end of the sheet S2 has passed through the 
print area 23 and is pinched by the nip 13 of the 
feed roller pair 9. In order to position the trailing 
end of the sheet S2, for example, a count is started 
after the trailing end of the sheet S2 has just 
passed through the lever 16, and, the pair of feed 



rollers 9 are stopped after a predetermined count. 

Ater the above-mentioned temporary stopping 
of the sheet S2, when a sheet supply (print) start 
signal is emitted, the feed roller pair 9, print head 7 

s and ejector roller pair 12 are operated in the same 
manner as the cassette supply mode, and the 
guide plate 20 is returned to the lowered condition. 
Accordingly, the sheet S 2 manually supplied is 
subjected to the printing action in the print area 23 

10 in the same manner as the cassette supply mode, 
and then is ejected onto the ejection tray 2. 

By the way, in the above-mentioned printer, the 
upper and lower guides 10a, 10b of the convey 
guide 10 serves to direct the leading end of the 

is sheet St to the nip 13 of the feed roller pair 9 
when the feed roller pair 9 feeds the sheet St 
supplied from the upstream sheet supply cassette 
1 toward the downstream side and to direct the 
sheet S2 passed through the feed roller pair 9 

20 between the sheet supply roller 1 1 and the upper- 
most sheet in the cassette 1 when the feed roller 
pair 9 feeds the sheet S 2 manually supplied from 
the downstream ejection tray 2 toward" the up- 
stream side. 

25 However, as in the above-mentioned conven- 

tional case, when the upper and lower guides 10a, 
10b of the convey guide 10 are secured to the 
printer frame 3 in the vicinity of the nip 13 of the 
feed roller pair 9, it is feared that the leading end of 

30 the manually supplied sheet S2 is interfered with a 
free end of the upper guide 10a and/or a free end 
of the lower guide 19b, thus causing the poor 
feeding of the sheet. Particularly, it is true when the 
leading end of the sheet S2 is curled. 

35 Although this problem can be solved by sepa- 

rating the upper and lower guides 10a, 10b from 
the nip 13 of the feed roller pair 9, if do so, the 
upper and lower guides 10a, 10b cannot direct the 
leading end of the sheet S2 to the nip 13 of the 

40 feed roller pair 9 correctly. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
45 a sheet feeding apparatus for an image forming 
system, which can correctly direct a leading end of 
a sheet to a nip of paired feed rollers when these 
feed rollers feed the sheet supplied from an up- 
stream side toward a downstream side and can 
50 smoothly direct a sheet passed through the paired 
feed rollers when these feed rollers feed the sheet 
supplied from the downstream side toward the up- 
stream side. 

Another object of the present invention is to 
55 provide a recording system which does not need 
electromagnetic clutches, plungers and control cir- 
cuits for controlling them, and which is simple and 
inexpensive. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an elevational sectional view of an ink 
jet recording system into which a sheet feeding 
apparatus of the present invention is applied, in 
a sheet ejecting condition; 

Fig. 2 is an elevational sectional view of the 
recording system of Fig. 1, in a manual sheet 
supply condition; 

Fig. 3 is a sectional plan view of a biasing 
mechanism; 

Fig. 4 is a perspective view of the biasing 
mechanism, in a sheet ejecting condition; 
Fig. 5 is a perspective view of the biasing 
mechanism, in a manual sheet supply condition; 
Fig. 6 is an elevational sectional view of an 
image forming system (printer) incorporating a 
sheet feeding apparatus according to a second 
embodiment of the present invention; 
Figs. 7 and 8 are elevational sectional views of 
the sheet feeding apparatus of Fig. 6; 
Figs. 9 and 10 are elevational sectionai views of 
a sheet feeding apparatus according to a third 
embodiment of the present invention; 
Fig. 11 is a partial plan view for showing upper 
and lower guides for a pair of feed rollers in the 
sheet feeding apparatus of Figs. 9 and 10; 
Figs. 12A to 12G are views for explaining a 
bubble jet discharging principle; and 
Figs. 13 to 15 are elevational sectional views of 
a conventional printer as an image forming sys- 
tem. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention will 
now be explained with reference to the accom- 
panying drawings. 

In Fig. 1, an ink jet recording system 101 is 
provided at its central upper portion with rails 102a, 
102b extending perpendicular to a plane of Fig. 1. 
A print control portion 103 having a print head 103a 
is shifted for the scanning movement along the 
rails 102a, 102b to record an image on a sheet P 
which is intermittently fed. Incidentally, the sheet P 
is directed from a cassette 104 to a pair of feed 
rollers 108 via guide plates 106, 107 by means of a 
semi-circular sheet supply roller 105. The feed 
rollers 108 intermittently feed the sheet by one line 
space toward a print area 109 below the print head 
103. In this way, the sheet P is ejected onto an 
ejection tray 113 through guide plates 111. 112 by 
means of a pair of ejector rollers 1 10a, 110b while 
printing an image on the sheet. 

Next, a biasing mechanism 115 for the guide 
plate 111, which forms main part of the present 
invention, will be explained with reference to Figs. 



3 to 5. 

A rotary shaft 116 is disposed in parallel with 
the ejector roller 110a and rotatable levers 117 for 
lifting the guide 111 are attached to the rotary shaft 

5 116 horizontally (condition that the manual sheet 
supply is not performed). At the right (Fig. 3) and 
adjacent to a gear 118 rotatably mounted on the 
rotary shaft 116, a sleeve 119 is secured to the 
rotary shaft 116, which sleeve 119 incorporates a 

10 clutch pad 120 thereon. A clutch plate 121 is 
splined or keyed to the sleeve 119 near the clutch 
pad 120. A clutch spring 122 is disposed around 
the sleeve 119 nad a pressure plate 123 is splined 
to the sleeve 119 near the spring 122. A substan- 

15 tially spiral cam 123a is attached to the pressure 
plate 123. A fixed member 124 contacting the 
profile of the cam 123a serves to shift the cam 
123a. Incidentally, the reference numeral 123b de- 
notes a stopper. 

20 Further, a. pinion 125 is secured to the right 

end portion of the rotary shaft 116. and a rack 126 
meshed with the pinion 125 is slidably received in 
a longitudinal slot 127a formed in a manual supply 
button 127 telescopically moved with respect to a 

25 front wall of a frame 101 a of the recording system. 
A flag 128 attached to the right end of the rotary 
shaft 116 blocks a photo-sensor 129 when the 
manual supply button 127 is depressed, thus de- 
tecting the manual supply mode. Incidentally, the 

30 reference numeral 130 denotes a return spring for 
the manual supply button 127. Further, a gear 131 
secured to a shaft of the ejector roller 110a is 
drivingly connected to the gear 118 via an idler 
132. 

35 Incidentally, the guide plate 112 is rotatably 

mounted on the frame 10a via a shaft 11 2a. and 
the guide plate 111 is attached to the end of the 
guide plate 112 via a shaft 111 a. The reference 
numeral 111b denotes a stopper for the free end of 

40 the guide plate 111. Further, a manual supply sen- 
sor lever 133 is supported by a shaft 133a. Inciden- 
tally, the reference numeral 133b denotes a spring 
for biasing an arcuate end portion of the sensor 
lever 133. 

45 Next, the operation of the biasing mechanism 

115 according to the present invention will be ex- 
plained. 

When the manual supply button 127 is de- 
pressed, the rack 126 is pushed, thus rotating the 

50 rotary shaft 116 via the gear 125. As a result, the 
levers 117 are shifted from a horizontal condition 
shown in Fig. 4 to a vertical condition shown in Fig. 
5, and the guide plates 111, 112 are shifted from a 
condition shown in Fig. 1 to a condition shown in 

55 Fig. 2, that is to say. to a condition that the man- 
ually supplied sheet P from the tray 113 can be 
smoothly guided to a nip between the manual 
sheet supply rollers (ejector rollers) 110a. 110b by 
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means of the guide plates 111, 112. 

On the other hand, by the rotation of the rotary 
shaft 116. the pressure plate 123 and the cam 
123a are rotated in a clockwise direction (Fig. 4) 
integrally. As a result, the pressure plate 123 com- 
presses the clutch spring 122 from a length U to a 
length L 2 via the cam 123a associated with the 
fixed member 124. Consequently, the clutch pad 
120 is urged against the clutch gear 118 with a 
predetermined pressure. 

The predetermined pressure corresponds to a 
rotational force of the clutch gear 1 18 for restoring 
the condition shown in Fig. 4, and, in the illustrated 
embodiment, the force was selected to be 190 
grams with respect to the clutch pad 120 having a 
diameter of 16 mm. This condition is a half-clutch 
condition. Thus, when the manual sheet supply 
roller (ejector roller) 110a is rotated in the clock- 
wise direction for the manual sheet supply, the 
clutch pad 120 slips with respect to the gear 118 
and is stopped by abutting the stopper 123b on the 
end of the cam 123a against the fixed member 
124, with the result that the further rotation of the 
levers 117 does not damage the gears. 

Then, when the manual sheet supply is fin- 
ished and the ejector roller 110a is rotated in the 
anti-clockwise direction, the rotary shaft 116 is 
rotated in the anti-clockwise direction via the gears 
131, 132, 118, pad 129 and clutch plate 121. with 
the result that the levers 1 1 7 return to the horizon- 
tal condition as shown in Figs. 1 and 4 and the 
cam 123a returns its non-loaded condition. In this 
way. the guide plates 11. 112 are lowered, thus 
permitting the smooth ejection of the sheet P. 

At the same time, since the flag 128 also 
returns to the condition shown in Fig. 4, the manual 
supply mode is released. Also, the rack 126 returns 
to its initial position. Further, during the printing 
operation, even if the manual supply button 127 is 
depressed to urge the clutch plate 121 against the 
gear 118. since the clutch pad 120 can slip on the 
gear 118, the printing operation does not badly 
affected. In addition, since the guide plate is di- 
vided into two guide plates 111, 112 and the guide 
plate 112 disposed near the manual sheet supply 
rollers 110a, 110b is horizontally arranged in con- 
fronting relation to the nip between these rollers 
110a, 110b, the leading end of the manually sup- 
plied sheet P does not slip down far away from the 
nip due to the provision of the guide plate 111, 
thus permitting the smooth manual sheet supply. 

Incidentally, in this embodiment, while the 
guide plate 1 1 1 was arranged horizontally, the 
guide plate may be sloped downwardly toward the 
nip so that the manual sheet supplying operation 
can be improved. Further, in this embodiment, 
while the ink jet recording system was explained, 
the recording means is not limited to the ink jet 



recording means. 

Explaining a control system, in Fig. 1 , a control 
circuit 140 is connected to the print control portion 
103 and is also connected to drive motors 105M, 

5 108M and 110M for driving the sheet supply roller 
105, feed roller pair 108 and ejector roller pair 110, 
respectively. Further, the control circuit 140 is con- 
nected to a photo-sensor 133C for detecting the 
movement of the sensor lever 133 and emitting a 

ro signal and is also connected to the photo-sensor 
129. 

Next, the control is explained. While the photo- 
sensor 129 is not detecting the flag 128, i.e.. during 
the cassette supply mode, when the control circuit 
15 140 emits the sheet supply signal on the basis of a 
deta signal from a host computer (not shown), the 
sheet supply roller 105 is rotated in the clockwise 
direction to supply the sheet from the cassette 104. 
The leading end of the sheet is guided by the 

20 guide plates 106, 107. and then is stopped when it 
is abutted against the nip between the feed rollers 
108 which are now stopped. Then, a loop is formed 
in the sheet between the feed roller pair 108 and 
the sheet supply roller 105. thus correcting the 

25 skew-feed of the sheet. 

Then, the paired feed rollers 108 are rotated in 
directions shown by the arrows A to convey the 
sheet until the leading end of the sheet reaches a 
predetermined position on a platen 141. Now. the 

30 feed rollers are stopped. Then, the printing of a 
predetermined length is performed by the print 
head 103a, and then, the sheet is line spaced by a 
predetermined amount by means of paired feed 
rollers 108 rotated in the directions A, and the 

35 paired ejector rollers 110. Thereafer, the printing is 
repeated by means of the print head 103a. After 
the printings and the line spaces are repeated up 
to the last printing line on the sheet, the sheet is 
ejected on the ejection tray 113 by the paired 

40 ejector rollers 110. 

Next, the control for the manual supply mode 
will be explained. 

When the manual supply button 127 is de- 
pressed, as mentioned above, the guides 111, 112 

45 are shifted to the position shown in Fig. 2. and the 
flag 128 blocks the photo-sensor 129 to turn it 
OFF. The control circuit 1 40 judges that the maual 
supply mode is selected, on the basis of the OFF 
signal form the photo-sensor 129. 

so As shown in Fig. 2, the sheet P is inserted 

along the ejection tray 113 and the guide plates 
111, 112. When the leading end of the sheet abuts 
against the nip between the ejector rollers 110a. 
110b. the leading end rocks the sensor lever 133. 

55 with the result that the sheet detection signal is 
emitted from the sensor 133C. When the control 
circuit 140 receives the sheet detection signal, it 
rotates the paired ejector rollers 1 10 and the paired 
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feed rollers 108 in directions opposite to those in 
the cassette supply mode, thus feeding the sheet 
to the feed roller pair 108. After the sheet is 
pinched by the paired feed rollers 108, the latter 
continues to feed the sheet so that the sheet is 
overlapped with the sheet stack housed in the 
cassette 104. After the end (near the ejection tray) 
of the sheet P has passed through the print area 
109, the paired feed rollers 108 are stopped. The 
timing of the stop of the rollers is so selected that, 
after a predetermined time has been elapsed 
(which can be determined by a timer or counter) 
from the time when the ejector rollers 1 1 0 start to 
feed the sheet reversely, the paired feed rollers 
108 and the paired ejector rollers 110 are stopped. 
An this point, the sheet P is pinched by the feed 
rollers 108. 

Then, in response to the sheet" supply signal, 
the paired feed rollers 108 are rotated in the direc- 
tions same as those in the cassette supply mode, 
until the leading end of the sheet P reaches the 
predetermined position on the platen 1 41 . Now. the 
feed rollers are stopped. Thereafter, similar to the 
cassette supply mode, the sheet P is line spaced 
by a predetermined amount by means of the rollers 
108. 110 whenever the printing of predetermined 
length is effected. After the printing operation, the 
sheet P is ejected onto the ejection tray by the 
paired ejector rollers 110. Since the gudie plates 
111. 112 has already been lowered to the position 
shown in Fig. 1 due to the rotation of the levers 
117 after the end (near the ejection tray) of the 
sheet P has passed through the nip between the 
ejector rollers 110. the leading end of the sheet 
does not interfere with the free end of the guide 
plate 111. 

Fig. 6 shows the whole construction of an im- 
age forming system (printer) incorporating a sheet 
feeding apparatus according to a second embodi- 
ment of the present invention, and Figs. 7 and 8 
show the sheet feeding apparatus. 

A convey guide 210 comprises upper and low- 
er guides 210a which are shiftably mounted on a 
printer frame 203, and an auxiliary guide 210c 
secured to the printer frame 203. The upper and 
lower guides 210a. 210b have rocker arms 226. 
227 integrally formed therewith, respectively. 
These guides are mounted on the printer frame 
203 for pivotal movement in the up-and-down di- 
rection, via the rocker arms 226, 227. The rocker 
arms 226, 227 are rotatably mounted on shafts 
229. 230 fixed to the printer frame 203 and are 
pivotabte around the shafts 229, 230. 

Plungers 231, 232 secured to the printer frame 
203 are connected to front ends of the rocker arms 
226. 227, respectively. Further, coil springs 233, 
235 connect rear ends of the rocker arms 226. 227 
to the printer frame 203, respectively, which coil 



springs 233. 235 bias the respective rocker arms 
226. 227 to extend the respective plungers 231, 
232. 

Fig. 7 shows a case where a sheet Si is 

5 supplied from an upstream sheet supply cassette 
201. In this condition, the plungers 231, 232 are in 
OFF conditions. Accordingly, the rocker arms 226, 
227 are pivoted around the shafts 229. 230 by the 
biasing forces of the coil springs 233, 235 until the 

io respective plungers 231, 232 are extended at the 
maximum extent. At that position, the arms are 
stopped. Incidentally, the rocker arms 226. 227 are 
rotated around the respective shafts 229, 230 in 
directions shown by the arrows. In this case, the 

is upper guide 21 0a and the lower guide 210b are 
positioned in the proximity of the nip 213 of the 
feed roller pair 209, as shown. Thus, the sheet Si 
supplied from the sheet supply cassette 201 is 
guided by the upper guide 210a, lower guide 210b 

20 and auxiliary guide 21 0c so that the leading end of 
the sheet is directed to the nip 213 of the feed 
roller pair 209 correctly. 

Fig. 8 shows a case where a sheet S2 is 
manually supplied from a downstream ejection tray 

25 202. In this condition, the plungers 231, 232 are in 
ON (energized) conditions. Accordingly, the rocker 
arms 226. 227 are pulled by the respective plung- 
ers 231. 232 so that the rocker arms are pivoted 
around the shafts 229, 230 in opposition to the coil 

30 springs 233, 235 until the plungers are extracted at 
the minimum extent. Incidentally, the rocker arms 
226, 227 are rotated around the respective shafts 
229, 230 in directions shown by the arrows. In this 
case, the upper guide 21 0a and the lower guide 

35 210b are shifted from positions shown by the phan- 
tom line to positions shown by the solid line to be 
spaced away from the nip between the paired feed 
rollers 209. Thus, after the sheet S2 manually sup- 
plied from the ejection tray 202 has passed- 

40 through the paired feed rollers 209, it does not 
interfere with the upper and lower guides 210a, 
210b and is smoothly guided by the upper guide 
210a. lower guide 210b and auxiliary guide 210c to 
be positioned between the sheet supply roller 21 1 

45 and the uppermost sheet in the sheet supply cas- 
sette 201. In this case, even if the leading end of 
the sheet S2 is curled upwardly as shown or down- 
wardly, it does not interfere with the upper and 
lower guides 210a, 210b. 

50 Incidentally, the plungers 231. 232 are turned 

ON when the manual supply mode switch is turned 
ON, and are thruned OFF when the sheet supply 
(print) start signal is outputted. 

Next, a third embodiment of the present inven- 

55 tion will be explained. 

Figs. 9 to 11 show a sheet feeding apparatus 
according to a third embodiment of the present 
invention. 
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Upper and lower guides 210a, 210b have 
brackets 236, 237 integrally formed therewith, re- 
spectively, and are rotatabiy mounted on roller 
shafts of upper and lower rollers 209a, 209b of a 
feed roller pair 209 via friction clutches 239, 240 
attached to the brackets 236, 237, respectively. 
The brackets 236, 237 have arcuated slots 241, 
242 formed therein, respectively, the arcs having 
their centers corresponding to centers of the fric- 
tion clutches 239, 240. The slots 241, 242 receive 
guide pins 243, 245 secured to a printer frame 203, 
respectively (see Fig. 11). 

Fig. 9 shows a case where a sheet Si is 
supplied from an upstream sheet supply cassette 

201. In this condition, the upper roller 209a of the 
feed roller pair 209 is rotated in a clockwise direc- 
tion as shown by the arrow, and the lower roller 
209b is rotated in an anti-clockwise direction as 
shown by the arrow. Accordingly, the bracket 236 
of the upper guide 210a is rotated in a clockwise 
direction around the friction clutch 239 which is 
now in an OFF condition, until it is regulated by the 
guide pin 243. On the other hand, the bracket 237 
of the lower guide 210b is rotated in an anti- 
clockwise direction around the friction clutch 240 
which is now in an OFF condition, until it is regu- 
lated by the guide pin 245. In this case, the bracket 
236 of the upper guide 210a is rotated at its own 
weight, and the bracket 237 of the lower guide 
21 0b is rotated by the biasing force of a coil spring 
246. As a result, the upper and lower guides 210a, 
210b will approach the nit of the feed roller pair 
209 so that they can correctly direct the leading 
end of the sheet Si to the nip of the feed roller pair 
209. 

Fig. 10 shows a case where a sheet S2 is 
manually supplied from a downstream ejection tray 

202. In this condition, the upper roller 209a of the 
feed roller pair 209 is rotated in an anti-clockwise 
direction as shown by the arrow, and the lower 
roller 209b is rotated in a clockwise direction as 
shown by the arrow. Accordingly, the bracket 236 
of the upper guide 210a is rotated in an anti- 
clockwise direction by a rotational force of the 
upper roller 209a transmitted via the friction clutch 
239 which is now in an ON condition, until it is 
regulated by the guide pin 243. On the other hand, 
the bracket 237 of the lower guide 210b is rotated 
in a clockwise direction in opposition to the biasing 
force of the coil spring 246 by a rotational force of 
the lower roller 209b transmitted via the friction 
clutch 240 which is now in an ON condition, until it 
is regulated by the guide pin 245. As a result, the 
upper and lower guides 21 Oa, 21 0b will be sepa- 
rated from the nip of the feed roller pair 209 so that 
they can correctly direct the leading end of the 
sheet S2 passed through the feed roller pair 209 to 
the nip 213 of the feed roller pair 209. without the 



interference between the leading end and the 
guides 210a, 21 0b. 

In this embodiment, when the paired feed roll- 
ers 209 feed the sheet S^ supplied from the up- 

5 stream side toward the downstream side, the upper 
and lower guides 210a, 210b will approach the nip 
213 of the feed roller pair 209 in synchronous with 
the rotational movements of the upper and lower 
rollers 209a. 209b of the feed roller pair 209. On 

10 the other hand, when the paired feed rollers 209 
feed the sheet S 2 supplied from the downstream 
side toward the upstream side, the upper and lower 
guides 210a, 210b will be separated from the nip 
213 of the feed roller pair 209 in synchronous with 

rs the rotational movements of the upper and lower 
rollers 209a. 209b of the feed roller pair 209. Thus, 
it is not required to provide any actuator (solenoid 
and the like) for shifting the upper and lower guides 
210a, 210b and to control the shifting of such 

20 guides. 

Incidentally, in the above second and third em- 
bodiments, while both the upper and lower guides 
210a and 210b were shifted, either the upper guide 
210a or the lower guide 210b may be shifted in 

25 consideration of the space savings. In this case, for 
example, when the sheets having the curls other 
than the specific curl are not used as the sheet to 
be manually supplied, the object of the invention 
can be achieved adequately. 

30 Next, the ink jet print head 103a, 207 used with 

the first, second and third embodiments will be 
explained. 

Preferably, a principle for flying ink droplet in a 
bubble jet recording system can be realized by 

35 using the fundamental principles, for example, as 
disclosed in U.S. Patent Nos. 4,723,129 and 
5,740,796. Although this system can be applied to 
both a so-called "on-demand type" and 
"continuous type", it is more effective when the 

40 present invention is particularly applied to the on- 
demand type, because, by applying at least one 
drive signal corresponding to the record informa- 
tion and capable of providing the abrupt tempera- 
ture increase exceeding the nucleate boiling to the 

45 electrical/thermal converting elements arranged in 
correspondence to the sheet or liquid passages 
including the liquid (ink) therein, it is possible to 
form a bubble in the liquid (ink) in corresponding to 
the drive signal by generating the film boiling on 

50 the heat acting surface of the recording head due 
to the generation of the thermal energy in the 
electrical/thermal converting elements. Due to the 
growth and contraction of the bubble, the liquid 
(ink) is discharged from the discharge opening to 

55 form at least one ink droplet. When the drive signal 
has a pulse shape, since the growth and contrac- 
tion of the bubble can be quickly effected, more 
excellent ink discharge is achieved. 
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Now. the principle for forming the flying droplet 
in the bubble jet recording system will be ex- 
plained with reference to Figs. 12A to 12G. 

In the steady-state, as shown in Fig. 12A, a 
tension force of ink 31 1 filled in a nozzle 306d is 5 
equilibrated with the external force at an discharge 
opening surface. In this condition, when the ink 31 1 
is desired to fly, an electrical/thermal converter 
306b disposed in the nozzle 306d is energized to 
abruptly increase the temperature of the ink in the io 
nozzle 306d exceeding the nucleate boiling. Con- 
sequently, as shown in Fig. 12B, the ink portion 
adjacent to the electrical/thermal converter 306b is 
heated to create a fine bubble, and then the heated 
ink portion is vaporized to generate the film boiling, 75 
thus growing the bubble 312 quickly, as shown in 
Fig. 12C. 

When the bubble 312 is grown at the maximum 
extent as shown in Fig. 120, the ink droplet is 
pushed out of the discharge opening of the nozzle 20 
306d. When the electrical/thermal converter 306b is 
disenergized. as shown in Fig. 12E, the grown 
bubble 312 is cooled by the ink 311 in the nozzle 
306d to contract. Thus, due to the growth and 
contraction of the bubble, the ink droplet is dis- 25 
charged to fly. Further, as shown in Fig. 12F, when 
the ink is quickly cooled by contacting the surface 
of the electrical/thermal converter 306b, the volume 
of the bubble 312 is diminished or reduced to a 
negligible extent. When the bubble 312 is dimin- 30 
ished. as shown in Fig. 12G, the ink is supplied 
from a common liquid chamber 306g into the noz- 
zle 306d by a capillary phenomenon, thus prepar- 
ing for the next ink discharge. 

Accordingly, by shifting a carriage and by se- 35 
lectively energizing the electrical/thermal convert- 
ers 306b in response to the pulse drive signal in 
synchronous with the carriage movement, it is pos- 
sible to record the ink image on the sheet. 

Such pulse drive signal may be ones disclosed 40 
in U.S. Patent Nos. 4,463.359 and 4,345.262. In- 
cidentally, by adopting the condition disclosed in 
U.S. Patent 4,313,124 providing the invention re- 
garding the temperature increasing rate on the heat 
acting surface, a further excellent recording can be *5 
performed. 

A sheet feeding apparatus comprising, a feed- 
ing means for pinching a sheet and for selectively 
performing an operation for temporarily stopping a 
sheet supplied from an upstream side by abutting 50 
a leading end of the sheet against a nip of the 
feeding means and then feeding the sheet toward a 
downstream side and an operation for feeding a 
sheet supplied from the downstream side toward 
the upstream side; a guide means shiftable be- 55 
tween a first position near the nip to direct the 
sheet supplied from the upstream side to the nip of 
said feeding means, and a second position far 



away from the nip than the first position; and a 
biasing means for biasing the guide means to the 
first position when the feeding means feeds the 
sheet supplied from the upstream side toward the 
downstream side and for biasing the guide means 
to the second position when the feeding means 
feeds the sheet supplied from the downstream side 
toward the upstream side. 

Claims 

1. A sheet feeding apparatus comprising: 

a feeding means for pinching a sheet and 
for selectively performing an operation for tem- 
porarily stopping a sheet supplied from an 
upstream side by abutting a leading end of the 
sheet against a nip of said feeding means and 
then feeding the sheet toward a downstream 
side, and an operation for feeding a sheet 
supplied from the downstream side toward the 
upstream side; 

a guide means shiftable between a first 
position near the nip to direct the sheet sup- 
plied from the upstream side to the nip of said 
feeding means, and a second position far away 
from the nip than said first position; and 

a shifting means for shifting said guide 
means to said first position when said feeding 
means feeds the sheet supplied from the up- 
stream side toward the downstream side, and 
for shifting said guide means to said second 
position when said feeding means feeds the 
sheet supplied from the downstream side to- 
ward the upstream side. 

2. A sheet feeding apparatus according to claim 
1, wherein said feeding means comprises a 
pair of rotary members for pinching and feed- 
ing the sheet. 

3. A sheet feeding apparatus according to claim 
1, wherein said guide means comprises a 
guide plate for guiding a lower surface of the 
sheet. 

4. A sheet feeding apparatus according to claim 
3, wherein said guide plate is pivotally sup- 
ported. 

5. A sheet feeding apparatus according to claim 
1, wherein said shifting means comprises an 
electrically drive plunger. 

6. A sheet feeding apparatus according to claim 
1, wherein said shifting means shifts said 
guide means from said first position to said 
second position, by a driving force by which 
said feeding means performs the operation for 
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feeding the sheet supplied from the down- 
stream side toward the upstream side. 

7. A sheet feeding apparatus according to claim 
6, wherein said shifting means comprises a 
friction clutch for transmitting said driving force 
of said feeding means. 

8. A sheet feeding apparatus comprising: 

a feeding means for selectively performing 
an operation for feeding a sheet supplied from 
an upstream side toward a donwstream side 
and an operation for feeding a sheet supplied 
from the donwstream side toward the upstream 
side; 

a guide means shiftable between a first 
position near an entrace to said feeding means 
to direct the sheet supplied from the upstream 
side to said entrance, and a second position 
far away from said entrance than said first 
position; and 

a shifting means for shifting said guide 
means to said first position when said feeding 
means feeds the sheet supplied from the up- 
stream side toward the downstream side and 
for biasing said guide means to said second 
position when said feeding means feeds the 
sheet supplied from the downstream side to- 
ward the upstream side, and shifting means 
shifting said guide means from said second 
position to said first position by a manual op- 
eration. 

9. A sheet feeding apparatus according to claim 
8, wherein said feeding means comprises a 
pair of rotary members for pinching and feed- 
ing the sheet. 

10. A sheet feeding apparatus according to claim 
8. wherein said guide means comprises a 
guide plate for guiding a lower surface of the 
sheet. 

11. A sheet feeding apparatus according to claim 
10. wherein said guide plate is pivotally sup- 
ported. 

12. A sheet feeding apparatus according to claim 
8, wherein said shifting means comprises a 
friction clutch for transmitting a driving force of 
said feeding means. 

13. A sheet feeding apparatus according to claim 
8, wherein said shifting means comprises a 
rotatable lever rotated by a manual operation 
and adapted to shift said guide means from 
said second position to said first position. 



14. A recording system comprising: 

a feeding means for pinching a sheet and 
for selectively performing an operation for tem- 
porarily stopping a sheet supplied from an 
5 upstream side by abutting a leading end of the 

sheet against a nip of said feeding means and 
then feeding the sheet toward a downstream 
side, and an operation for feeding a sheet 
supplied from the downstream side toward the 
70 upstream side; 

a guide means shiftable between a first 
position near said nip to direct the sheet sup- 
plied from the upstream side to said nip of 
said feeding means, and a second position far 
is away from said nip than said first position; 

a shifting means for shifting said guide 
means to said first position when said feeding 
means feeds the sheet supplied from the up- 
stream side toward the downstream side and 
20 for biasing said guide means to said second 

position when said feeding means feeds the 
sheet supplied from the downstream side to- 
ward the upstream side; and 

a recording means for recording an image 
25 on the sheet fed by said feeding means. 

15. A recording system according to claim 14, 
wherein said recording means is disposed at a 
downstream side of said feeding means. 

30 

16. A recording system according to claim 15, 
further including a second feeding means dis- 
posed at a downstream side of said recording 
means and adapted to feed the sheet on which 

35 the image was formed by said recording 

means toward the downstream side. 

17. A recording system according to claim 16, 
further including a second guide means dis- 

40 posed at a downstream side of said second 

feeding means and adapted to guide the sheet 
from the downstream side to said second feed- 
ing means; and a control means for controlling 
in such a manner that the sheet is fed to said 

45 recording means by means of said second 

feeding means and then is fed toward the 
downstream side by means of said second 
feeding means. 

so 18. A recording system according to claim 17, 

wherein said control means controls said first- 
mentioned feeding means to feed the sheet 
guide by said second guide means and fed to 
said recording means by said second feeding 

55 means toward the upstream side. 

19. A recording system according to claim 18, 
wherein said control means controls said first- 
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mentioned feeding means and said recording 
means to feed the sheet fed toward the up- 
stream side by said first-mentioned feeding 
means to said recording means by feeding 
said sheet toward the downstream side, and to 5 
record the image on said sheet by said record- 
ing means. 

20. A recording system according to claim 14, 

wherein said recording means comprises an w 
ink jet head for discharging ink. 

21 * A recording system according to claim 20, 

wherein said ink jet head records the image on 

the sheet by discharging the ink by thermal 75 

energy. 

22. A recording system comprising: 

a feeding means for selectively performing 
an operation for feeding a sheet supplied from 20 
an upstream side toward a downstream side, 
and an operation for feeding a sheet supplied 
from the downstream side toward the upstream 
side; 

a guide means shiftable between a first 25 
position near an en trace to said feeding means 
to direct the sheet supplied from the upstream 
side to said entrance, and a second position 
far away from said entrance than said first 
position; 30 

a recording means for recording an image 
on the sheet fed by said feeding means; and 

a shifting means for shifting said guide 
means to said first position when said feeding 
means feeds the sheet supplied from the up- 35 
stream side toward the downstream side and 
for shifting said guide means to said second 
position when said feeding means feeds the 
sheet supplied from the downstream side to- 
ward the upstream side, said shifting means 40 
shifting said guide means from said second 
position to said first position by a manual op- 
eration. 



26. 



feeding means and recording means to feed 
the sheet fed toward the downstream side by 
said first-mentioned feeding means toward the 
upstream side by said second feeding means 
and then to feed the sheet to said recording 
means by feeding the sheet toward the up- 
stream side by said second feeding means, 
and to record the image on said sheet by said 
recording means. 

A recording system according to claim 22, 
wherein said recording means comprises an 
ink jet head for discharging ink. 



27, A recording system according to claim 26, 

wherein said ink jet head records the image on 
the sheet by discharging the ink by . thermal 
energy. 



23. A recording system according to claim 22, 

wherein said recording means is disposed at a 
downstream side of said feeding means. 



45 



24. A recording system according to claim 23, 
further including a second feeding means dis- 
posed at a downstream side of said recording 
means and adapted to feed the sheet on which 
the image was formed by said recording 
means toward the downstream side. 

25. A recording system according to claim 24, 
fruther including a control means for controlling 
said first-mentioned feeding means, second 
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